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Abstract
Introduction: According to reports from China and Europe, there are various clinical and laboratory risk factors that as-
sociate with both death and the use of a ventilator in coronavirus disease 2019 (COVID-19). In Wuhan, blood type A was 
related to these complications, but this factor is unknown for Latin America.
Objective was to describe the association of blood type with complications related to COVID-19 infection.
Material and methods: A retrospective comparative study from the clinical files of patients cared for in the emergency 
department between April and May 2020.
Results: Data was analyzed from 120 patients hospitalized with COVID-19 infection. There were no differences  
in age and gender by blood type. Type O was the most frequent (80.8%) followed by type A (11.7%) and type B (7.5%). 
In univariate analysis, there was no impact of blood type on survival, individually (groups A, B, O) (log rank 0.154).  
In multivariate analysis, only age influenced prognosis (p =0.004). Above the risk, type O showed no impact on mortal-
ity [odds ratio (OR) 1.0119, 95% confidence interval (CI): 0.3898–2.6272, p =0.980] or ventilator use (OR 1.5616,  
95% CI: 0.4834–5.0453, p =0.456), likewise for types A and B (OR 0.9882, 95% CI, 0.3806–2.5657).
Conclusion: Blood type does not impact prognosis in Mexican patients with COVID-19.
Key words: COVID-19, ABO blood group system, mortality, Latin America
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Introduction

Around the world, there have been 42,912,830 confir-
med cases of COVID-19 infection and America is still 
the epicenter of the pandemic. For Latin America, co-
untries like Brazil (5,380,635), Mexico (886,800) and 
Peru (886,214) are the most affected, due mainly to 
the limited measures of social distancing implemented 

by various governments [1]. From the start of the pan-
demic, Zhou et al. [2] reported that clinical situations 
such as diabetes, hypertension or advanced age directly 
associate with mortality and the need for mechanical 
support. These findings were confirmed in various series 
around the world.

Parohan et al. [3] identified, in 14 studies (31,354 pa-
tients), different risk factors for respiratory complications 
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such as age over 65, male gender, hypertension, diabetes 
and cancer. Blood abnormalities are frequent, especially in 
critical patients. Among these, alterations such as lympho-
penia and eosinopenia have been associated directly with 
early mortality [4–6]. This suggests that medical history (hy-
pertension, diabetes, dyslipidemia), together with various 
clinical conditions (smoking, obesity) directly contribute not 
only to direct complications of coronavirus disease 2019 (CO-
VID-19), but also to greater risk of thrombotic events [7, 8]. 
Other factors such as D-dimer, leukocytosis or lymphopenia 
have been related to a poor prognosis [9, 10]. Other indepen-
dent factors have been described from small series of cases, 
such as vaccination with BCG (Bacillus Calmette–Guérin) or 
blood type [11, 12]. Li et al. [13] evaluated the association 
of blood type in three hospitals in the city of Wuhan (China); 
of the 265 patients studied, the most frequent blood type 
was A (39.3%), suggesting that this blood type had a grea-
ter risk of hospitalization for COVID-19. Blood type consists 
of various structures of oligosaccharides that give it speci-
ficity; these are found not only in erythrocytes, but also in 
platelets, leukocytes, and various cell surfaces, associating 
with different types of pathologies like infections or cancer 
[14]. With regard to infectious diseases, type O has been re-
lated to tuberculosis, measles, and cholera, and type B to 
gonorrhea, tuberculosis, pneumonia, E. coli infection, and 
salmonella, while type A associates with smallpox and Pseu-
domonas aeruginosa infection [15]. To date, the evidence 
suggests that type A is related to COVID-19 infection. The 
object of the present study was to identify the association of 
blood type with complications of COVID-19 infection in a po-
pulation with a high prevalence of risk factors.

Material and methods

A retrospective comparative study was carried out in a total 
of 120 patients cared for in the Hospital de Alta Especia-
lidad de Ixtapaluca (HRAEI), State of Mexico, Mexico, with 
a diagnosis of COVID-19 infection corroborated by real-time 
PCR (RQ-PCR), and with clinical criteria of mild or severe 
disease.

HRAEI is a third-level reference hospital that has 
248 beds assigned to the care of patients with severe acu-
te respiratory syndrome coronavirus 2 (SARS-CoV-2) infec-
tion through the strategy of hospital conversion. Both tre-
atment and the use of a ventilator were according to the 
consideration of the treating service.

Data was obtained from the clinical files of patients 
cared for between April and May 2020 in the emergency 
department, converted areas and intensive care.

Statistical analysis
Statistical software SPSS (IBM Corp. Released 2011. IBM 
SPSS Statistics for Windows, Version 20. Armonk, NY: IBM 
Corp) was used. Cases were analyzed describing averages 

and ranges of different quantitative variables according to 
blood type, proportion of qualitative variables are described 
as percentages. The contrast of hypothesis was performed 
by Pearson chi squared test, considering a value of p ≤0.05 
as significant [95% confidence interval (CI)]. Analysis of sur-
vival was performed with Kaplan-Meier curves; differences 
were established with log-Rank test. The risk of each of 
the variables, including blood type, was estimated by odds 
ratio calculation (MedCalc Software bv, Ostend, Belgium; 
https://www.medcalc.org; 2016), considering a value of  
p ≤0.05 and a 95% CI as significant.

Ethical considerations
This study was approved by the institutional Research 
and Ethics Committee at HRAEI (protocol NR-09-2020). 
The data in the study is part of an approved protocol (Cli-
nicalTrials.gov NCT0443415). Informed consent was not 
required due to the nature of the study.

Results

A total of 120 patients were studied, mostly male (n =74, 
61.7%). The mean age was 49 years (range 20–83), wit-
hout significant differences by gender (50 vs. 48 years,  
p =0.487, 95% CI). Upon dividing the groups by age, 45.8% 
(n =55) were over 50, with a slight predominance of female 
gender. 33.3% (n =40) of the cases had a background of 
type 2 diabetes mellitus, mainly treated with sulfonylureas 
plus biguanide, and 27.5% (n =33) had a record of hyperten-
sion treated with angiotensin II converter enzyme inhibitors 
plus calcium channel inhibitors, while 18.3% of the cases 
(n =22) had a combination of these two pathologies.

Associated symptomatology
The most frequent symptom was fever (n =83, 69.2%), 
followed by cough (n =77, 64.2%) and dyspnea (n =79, 
65.8%). Other symptoms were sore throat (n =43, 35.8%) 
and diarrhea (n =32, 26.7%). Of all the symptoms, the only 
one that showed a relation to age (>50 years) was diarrhea 
(18.5% vs. 36.4%, p =0.038, 95% CI).

Blood count
The mean hemoglobin level was 14.34 g/dL (4.5–22 g/ 
/dL), with an average leukocyte count of 10.78 ×103/µL 
(1.8–29.3 ×103/µL) and 251 ×103/µL (10.1–695 ×103/ 
/µL) for platelet count. Only 3.3% (n =4) had platelet counts 
lower than 100 ×103/µL. A low lymphocyte count was 
a constant. The mean lymphocyte count was 0.93 ×103/µL 
(range 0.15–3.06 ×103/µL), but when analyzing for severity, 
80% (n =96) of the patients showed counts lower than 0.5 
×103/µL at the time of hospitalization. Another blood count 
relevant for prognosis is the absolute count of eosinophils; 
analyzing the series, the average eosinophil count was 0.02 
×103/µL, with 26.7% (n =32) of the cases with absolute 
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absence. The average neutrophil-to-lymphocyte index (NLI) 
of the patients was 14.67 (1.85–97.26). Upon classification 
according to severity (cut-off point 7), 64.2% (n =77) had 
a score over 7 upon diagnosis. The differences between 
the blood types are described in Table I.

Blood type
Blood type was routinely requested in the emergency room. 
Only three patients required transfusion support. The most 
frequent blood type was O+ (n =97, 80.8%), followed by A+  
(n =14, 11.7%) and then B+ (n =9, 7.5%). Below are the asso-
ciations of blood type with common risk factors for COVID-19.

Diabetes
A lower proportion of diabetes patients were found in blood 
type A+ (3/14 cases, 21.4%) compared to blood type O+ 
(34/97 cases, 35.1%) or B+ (3/9 cases, 33.3%), without 
statistical significance (p =0.579, 95% CI).

Age over 50 years
Both blood type A+ and O+ showed a similar proportion of 
cases over 50 years (50% for A+, 47.4% for O+). Type B+ 
showed a lower proportion of cases, with 22.2% (n =2), but 
without significance (p =0.306, 95% CI).

Table I. Clinical characteristics of patients by ABO group

Clinical characteristics Type O 
N = 97 (80.8%)

Type A 
N = 14 (11.7%)

Type B 
N = 9 (7.5%)

p value

Age (years) 50.1 (24–83) 50.7 (28–79) 42.7 (20–58) 0.458

Gender [%]

Male

Female

62 (63.9)

35 (36.1)

8 (57.1)

6 (42.9)

4 (44.4)

5 (55.6)

0.492

Diabetes [%] 34 (35.1) 3 (21.4) 3 (33.3) 0.579

Hypertension [%] 26 (26.8) 5 (35.7) 2 (22.2) 0.739

Age >50 years [%] 46 (47.4) 7 (50.0) 2 (22.2) 0.306

Hemoglobin [g/dL] 14.4 (4.5–22) 13.0 (6.3–16.1) 15.1 (11–17.1) 0.362

Leukocytes [×103/µL] 10.4 (1.8–26.8) 12.9 (4.1–29.3) 10.9 (7.2–19.6) 0.153

Neutrophils [×103/µL] 8.8 (1.3–23.85) 11.4 (2.5–27.2) 8.8 (3.96–18.23) 0.172

Lymphocytes [×103/µL] 0.91 (0.1–3.06) 0.82 (0.29–1.4) 1.2 (0.2–2.29) 0.450

Eosinophils [×103/µL] 0.01 (0–0.5) 0.01 (0–0.1) 0.7 (0–0.55) 0.192

Platelets [×103/µL] 241.9 (10.1–695) 312.1 (120–649) 216.7 (137–468) 0.044

Creatinine [mg/dL] 1.32 (0.5–13.6) 1.84 (0.5–10.7) 0.95 (0.7–1.7) 0.665

AST [UI/L] 66.0 (10–650) 42.85 (9–166) 34.5 (15–68) 0.517

ALT [UI/L] 45.7 (8–671) 37 (9–91) 30.3 (9–70) 0.436

LDH [UI/L]) 458 (93–1,800) 348.6 (206–507) 431 (174–979) 0.181

Fibrinogen [mg/dL] 622.9 (118–1,100) 618.2 (310–870) 593 (354–840) 0.739

NLI >7 (%) 65 (67) 9 (64.3) 3 (33.3) 0.145

Ventilatory support 24 (24.7) 2 (14.3) 2 (22.2) 0.661
AST — aspartate aminotransferase; ALT — alanine aminotransferase; LDH — dehydrogenase lactate; NLI — neutrophil-to-lymphocyte index

Neutrophil-to-lymphocyte index (NLI)
The cut off of risk for NLI is >7. Analyzing the relation of this 
index with blood type, blood type B+ had a lower percentage 
of cases (n =3, 33.3%) compared to type A+ (63.4%, n =9) 
or O+ (67%, n =65), but, like age and diabetes, there was 
no significant difference (p =0.145, 95% CI).

Association of blood type with prognosis
Mortality associated with COVID-19 was 35% (n =42), 
23.3% of cases requiring ventilator use (n =28). Upon 
analyzing the impact of blood type, there was no signifi-
cant difference in survival (log-Rank test 0.154), and even 
when grouping types B+ with A+, there was no significant 
difference in survival (log-Rank test: 0.631). Survival asso-
ciated with blood type is described in Figure 1. In multiva-
riate analysis, only age over 50 showed significant impact 
on survival (p =0.004, 95% CI), unlike variables such as 
blood type (p =0.671, 95% CI) or gender (p =0.080, 95% 
CI). The multivariate analysis is described in Table II.

Individually, only age over 50 or NLI >7 impacted com-
plications (death or ventilator use). Analyzing the blood 
type, none influenced complications related to COVID-19. 
The impact of the different variables on mortality and re-
spiratory support is described in Table III.
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Discussion

Upon analyzing the initial reports from the city of Wuhan, 
male gender (OR =1.82, 95% CI 1.56–2.13), old age (OR 
=7.86, 95% CI 5.46–11.29), diabetes (OR =3.73, 95% CI 
2.35–5.90) and hypertension (OR 3.38, 95% CI 2.45–4.67) 
are the most important risk factors for COVID-19 [15]. Early 
recognition of these factors helps to identify patients who 
may require oxygen supplementation or a specific support 
treatment [16]. Type A+ was recognized as a risk factor 
for COVID-19 infection and severity without a clear rela-
tionship. Since its discovery, different blood types have 
been associated with different diseases, such as cancer 
(pancreatic and stomach cancer) or infectious diseases, 
the strongest relation is mainly with Helicobacter pylori 
[17–19]. In the initial reports of the relation of blood type 
to COVID-19, type A was related to the development of the 
disease compared to a control group (39.3% vs. 32.3%,  
p =0.017), with a higher proportion of individuals over  
60 years (43.6%, p <0.01) [13].

Analyzing this data, it should be considered that type A  
shows a higher prevalence in the Asian population (34% in 

the Yi ethnic group), unlike type O, which is the most frequ-
ent blood type in the Mexican mestizo population (61.82%) 
compared to the Chinese population (39.8%) [20, 21]. Ana-
lyzing our series, the most affected blood type is O, followed 
by types A and B. There were no cases with type AB or Rh (–).  
Comparing the laboratory results at the time of diagnosis, 
there were no differences between the blood types. Simi-
lar to other reports around the world, older age and an 
increase in the NLI were related to high mortality, while male 
gender was associated with a higher risk of ventilator su-
pport. Finally, in both univariate and multivariate analysis, 
blood type was not related to complications of COVID-19. 
These findings agree with the report by Zietz et al. [22]  
in New York, which did not identify an association between 
blood type and ventilator use or death, but, like the Chinese 
series, a high proportion of type A patients will be affected 
with COVID-19 infection (48.7%).

Conclusions

For Mexican patients, blood type is not a risk factor for 
complications related to COVID-19.

Table II. Cox regression analysis of survival in individuals with 
coronavirus disease 2019 infection

Variable B Wald Exp (B) p value

Diabetes mellitus 0.502 1.831 1.651 0.176

Male 0.682 3.061 1.978 0.080

Hypertension –0.651 2.360 0.521 0.124

>50 years 1.020 8.304 2.772 0.004

Lymphocytes 
<0.5 ×103/µL

–0.059 0.021 0.943 0.884

NLI >7 0.530 1.453 1.700 0.228

Type A+ or B+ 0.187 0.181 1.206 0.671
NLI — neutrophil-to-lymphocyte index

Figure 1. Survival associated with blood type in patients with 
COVID-19
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Table III. Univariate analysis of various variables on prognosis

Variable 
Ventilator use Death

OR p value Range OR p value Range

Diabetes 0.7500 0.5423 0.2973–1.8921 1.6261 0.2249 0.7416–3.5657

Hypertension 1.0720 0.8847 0.4188–2.7438 0.9032 0.8137 0.3874–2.1056

Male 2.8205 0.0406 1.0456–7.6087 1.7614 0.1718 0.7820–3.9675

Age >50 years 1.5000 0.3495 0.6415–3.5075 3.7778 0.0010 1.7090–8.3508

NLI >7 2.4667 0.0751 0.9127–6.6667 2.3467 0.0466 1.0128–5.4370

Lymphocytes <0.5 ×103/µL 0.6000 0.3916 0.1865–1.9307 1.1455 0.7741 0.4531–2.8960

Type A+ or B+ 0.6404 0.4563 0.1982–2.0688 0.9882 0.9806 0.3806–2.5657

Type O+ 1.5616 0.4563 0.4834–5.0453 1.0119 0.9806 0.3898–2.6272
OR — odds ratio; NLI — neutrophil-to-lymphocyte index
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